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1. Introduction

This document will provide detailed information on all of the processing that takes place behind
the scenesin the Medical Text Indexer (MTI). Asthe diagram below shows, thereisalot going
on.
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Figure 1: Detailed Medical Text Indexer Process Flow Diagram
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2. Exclusions

The following terms are excluded or substituted for even before we get to the Clustering phase of
processing in the MTI system.

Thereis anew option “noCheckRC” which allows the user to turn off the checking of ALL of
these Exclusions from the PubM ed Related Citations. This was based on the premisethat if a
PubMed Related Citation recommended the term, it probably should be there. If the
“noCheckRC” option isincluded, only the MetaMap terms are processed through the Exclusions
checking.

Regardless of pathway (MetaMap or PubMed) the following MeSH terms are removed:
TEST

Comparative Study

Case Report

Disease

[Publication Type]

If the pathway is Related Citations, the following special filtering is done to remove a problem
in the Medline/PubMed citations where a decision to collapse some MeSH terms came too late
for the Y ear-End Processing at the end of 2005:
e “Influenza A Virus, Human”, “Influenza A Virus, Avian”, and “Influenza A Virus,
Porcine” are al switched to “Influenza A virus”.

If the pathway is M etaM ap:
e thefollowing MeSH term isremoved
* Role

e Weremoveal termslisted in the CUI_Excludes (Appendix-1) list. The CUI_Excludes
list includes problematic UMLS concepts that come from MetaMap that we don’t want to
include. These are typically descriptive concepts like “Monitor urine output every hour”
and don’t help in determining the indexing.

e Weremoveal termslisted in the BadCTs (Appendix-D) list. Thisisalist of CheckTags
that shouldn’t be indexed by the MTI program like “English Abstract”.

e Thefollowing special filtering is done to remove particularly problematic examples of
ambiguity:
= “Commonwealth of Independent States” and “Genus Cis” when the trigger is
“CI” which generates a variant “CIS” which causes the erroneous inclusion of the
concepts.

= “Greece” when thetrigger is “co” which generates a variant “cos” which causes
the erroneous inclusion of the concept.

= “Sedls, Earless” when thetrigger is “sealed” which isavariant of “seal”, but, is
related to sealants and not mammals.
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= “Biasgenus’ when thetrigger is “biased” which generates a variant “bias” which
cause the erroneous inclusion of the concept.

= “INSgene”, “Infantile nystagmus syndrome”, “Informatics Nurse Specialist”, and
“French trandlation of the Medical Subject Headings” when the trigger is “in”
which generates a variant “ins” which causes the erroneous inclusion of the
concepts.

= “protect” which is atrade name of a product that protects seeds from herbicides.
If “protect” or one of its variantsis found, we won’t use the concept unless we
also find “Herbicides” in the results from MetaM ap.

If the pathway is M etaM ap ONL Y, the following MeSH term replacements are done:

e Menisreplaced by CheckTag Mae and CheckTag Humans
e Womenisreplaced by CheckTag Female and CheckTag Humans
e Patientsisreplaced by CheckTag Humans

If theremMHSs option is set:

e Remove MeSH Headings found in the MH Exclusion (Appendix-H) list regardless of
path with the following caveat:

= |If the matching MeSH Heading is marked as a “Special” term in the MH
Exclusion list then we have to verify if it came from the Titlein the citation. If
the MeSH Heading was triggered by a perfect matching term in the citation’s
Title field, we will not exclude the MeSH Heading. This caveat isonly applied
to MeSH Headings that have come from MetaMap since that is the only path that
provides Title/Abstract location information.

We also ignore the following list of titles when they are the only contents of the input item.
These are common title only citations that regularly occur in some of our processing and we
know that they will generate no reasonable indexing recommendations. So, whenever these
occur, MTI returns an empty result without processing any further.

e "TI -[InProcess Citation]"
e "TI -Invited commentary."
e "TI - Editoria comment."
e "TI -Fyi."

e "TI - NewsCAP."

e "TI - OlaDance."

[ ]

"Tl - Systembiology."
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3. Clustering and Ranking

The MeSH® headings produced by all of the Indexing Initiative (1) methods are clustered and
then formed into asingle, final list of recommended indexing terms. This document discusses the
steps involved in this clustering and ranking process. A high level view of the stepsinvolved in
the processing is as follows:

1. Load and summarize individual path results calculating the term weights (see the section
entitled “Calculating Term Weights”),

2. Clustering of the results— determining which of the results are related (see the section
entitled “Clustering”), and finally

3. Ranking the results— using the information obtained in 1 and 2 to compute the rank of
each item (see the section entitled “Ranking”).

Each of these steps will be reviewed in detail over the following sections of this document. But
first we provide the reader with some background on where the underlying data used in the
processing comes from in the next two sections.

3.1. Overview of Clustering and Ranking (from BoSC99 report)

The task here is to provide a weighting of the confidence or strength of belief in the
assignment, and rank the suggested headings appropriately. There are a number of factors
that can be recognized as playing a role in that confidence. The method of finding the
heading (the path), how much confidence is available in how the method found the heading
(the goodness of the match), the location in the text of the nominal phrase that led to that
suggestion (the location), and the semantic consistency of the suggested heading with the
other suggested headings (the corroborating evidence).

Assigning aweight to the overall method of finding the heading (the PathWeight) allows one
to discount a method appropriate to strengths. For example, a certain path might not be very
specific, but have some sensitivity in suggesting headings that would otherwise not occur.
When headings found by other paths offer corroborative evidence for a heading suggested by
this method, the additional confidence gained might be helpful.

The goodness of the match, i.e., how much confidence to place in a given heading, depends
on the method used to find the heading. The possibilities are:

e A phraseidentified in text is an exact match to a MeSH term. Equivalently, it might
have been a match to a UMLS® term that was a synonym of a MeSH term.

e Of lesser significance is an exact match to a UMLS term that is then be mapped to a
MeSH heading using the Restrict to MeSH method.

e Another possibility is that the phrase is an inexact, or approximate, match to aUMLS
term, which is either a synonym of aMeSH heading or mapped to MeSH.
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Thus, each time a MeSH heading is suggested, a weighting can be given to that suggestion.
This is accomplished using both a MapScore and a NavScore. The MapScore reflects the
confidence in the mapping to a UMLS term, the NavScore the confidence in navigating from
aUMLSterm to aMeSH Heading.

With regard to the importance of location, the main consideration was whether or not the
phrase leading to a heading suggestion was mentioned in the title. All other things being
equal, indexers know that things mentioned in the title of the article are probably more
important than other concepts mentioned in the article. Similarly, if the heading was
suggested by a phrase occurring in the title, it should be given more weight. The additional
weight is added as a constant in the formula.

Semantic consistency can be thought of as corroborative evidence for the goodness of a
suggestion. It isidentified by relationships that a suggested heading has with other suggested
headings. These relationships might be either the occurrence in the same hierarchy (as
parents or siblings), or as known co-occurring headings in MEDLINE. This latter evidence
needs to be weighted according to a normalized frequency of this co-occurrence. The
normalized frequency times a constant becomes the COT weight. The former evidence is the
REL weight, and is a simple constant.

The overall RankScore can be altered by changing any of the constants (COT, REL, and
PathWeight) or by changing the method by which the weight is calculated (NavScore and
MapScore). Altering these values alows a number of experiments to be performed to
evauate the robustness of the weighting scheme, and to establish reasonable values for the
constants.

3.2. UMLS® Metathesaurus®Files

There are two main UMLS Metathesaurusfiles used by the clustering and ranking functions,
the MRREL and MRCOC files. The following definitions come directly from the UMLS
M etathesaurus documentation. The MRCOC file is used to create the normalized frequency
database table that the Indexing Initiative uses.

3.2.1. Related Concepts (File= MRREL)

There is one row in this table for each relationship between Metathesaurus concepts
known to the Metathesaurus, with the following exceptions found in other files: co-
occurrences found in MRCOC; Locator information in MRLO; and Associated
Expressions found in MRATX.

Note that for asymmetrical relationships there is one row for each direction of the
relationship. Note aso the direction of REL - the relationship that the SECOND concept
(with Concept Unique Identifier CUI2) HAS TO the FIRST concept (with Concept
Unique Identifier CUI1).

RELs may be derived from a source vocabulary's explicit hierarchy (see also MRCXT),
derived from other relationships in a source vocabulary, created from information about
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allowed qualifiers in a source vocabulary, found in Metathesaurus QA of lexical and
semantic matches, or added by Metathesaurus editors.

Where relationships are asymmetrical, there are separate REL S for each direction of the
relationship, e.g., one entry for "Atria Fibrillation" as a child of "Arrhythmia' and
another entry for "Arrhythmia" as a parent of "Atrial Fibrillation”.

Valid Vauesfor REL:

RB has a broader relationship

RN has a narrower relationship

RO has relationship other than synonymous, narrower, or broader

RL the relationship is similar or "aike". Some concepts linked by the RL relationship may be determined to be

synonyms in future editions of the Metathesaurus. In the current edition of the Metathesaurus, most RL
relationships link MeSH supplementary concepts, which have not yet been edited in the new MeSH concept-
oriented system. In future editions of the Metathesaurus, this Relation will also be used for "quasisynonyms', such
as "Hypertension" and "High Blood Pressure”, which are sometimes used synonymously, but have distinct
meanings in some circumstances. When RL is used for quasisynonyms, the RELA (Relationship Attribute) will
further identify the "quasisynonymous' Relationship.

PAR has parent relationship in a Metathesaurus source vocabulary

CHD has child relationship in a Metathesaurus source vocabulary

SIB has sibling relationship in a M etathesaurus source vocabulary.

AQ is an alowed qualifier for the first concept in a Metathesaurus source vocabulary.

3.2.2. Co-occurring Concepts (File= MRCOC)

There are two rows in this table for each pair of concepts that co-occur in each
information source represented one for each direction of the relationship. (Note that the
COA data may be different for each direction of the relationship). Many Metathesaurus
concepts have no entries in this file. Due to the very large number of co-occurrence
relationships, they are distributed in a separate file.

Co-occurrences are concepts that occur together in the same "entries’ in some
information source. The relationships represented here are obtained from machine-
manipulation of the information source. Co-occurrence relationships may exist between
similar concepts (e.g., "Atria Fibrillation" and "Arrhythmia") or between very different
concepts that nevertheless have some important connection in the field of biomedicine
(e.g., "Atria Fibrillation" and "Digoxin"), or between a primary concept and a qualifier
e.g., "Lithotripsy" and "instrumentation™. A co-occurrence relationship can exist between
two concepts that have no other apparent relationship, although the frequency of such co-
occurrences will be small.

In the current Metathesaurus, there are three sources of co-occurrence data: MEDLINE,
AlI/RHEUM, and CCPSS. From MEDLINE, co-occurrence data was computed for
concepts that were designated as principal or main points in the same journal articlei.e.,
the co-occurrence counts do not include articles in which either or both of the concepts
were present and indexed in MEDLINE but not designated as main points. (A concept is
considered to be a main point if the * is attached to the main heading or any of its
subheadings.)
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